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(54) PROCESS CARTRIDGE AND IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To provide a process cartridge capable of reducing 
the pressure of toner applied on a toner carrier and improving 
the circulation of the toner without installing a new toner 
feeding member in a toner container and to provide ah image 
forming device using the process cartridge. 
■CONSTITUTION: As for the process cartridge C which cari be 
loaded/unloaded to/from the image forming device main body, 
the cartridge is provided with a rotatable image carrier 7 and a 
developing means 10 having a toner carrier 10e for supplying 
the toner to the image carrier 7, a toner container 10a for 
replenishing the toner to the toner carrier 10e from above and 
a stirring member 10b for stirring the toner in the toner 
container 10a, and the bottom panel of the toner container 10a 
is constituted of a 1st bottom panel 10a1 with a tilt angle larger 
than an angle of repose of the toner and a 2nd bottom panel 
10a2 with the tilt angle smaller than the angle of repose. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A process cartridge removable to an image forming device body characterized by 
comprising the following. 
Pivotable image support. 

A developing means which has an agitation member which stirs a developer in a developer 
container which supplies a developer to developer support which supplies a developer to said 
image support, and said developer support from a height, and said developer container. 
The 1st bottom that has and has a larger angle of inclination than an angle of repose of a 
developer for the bottom of said developer container. 
An angle of inclination smaller than said angle of repose. 

[Claim 2]The process cartridge according to claim 1 in a position from image support in which 
said 2nd bottom is further than said 1st bottom. 

[Claim 3]Angle-of-inclination theta 2 (degree) of said 2nd bottom, When an angle of repose of a 

developer is made into theta Q (degree), distance from a center of rotation of said image 

support is set to x (cm) and it is referred to as size [ of vibration of a developer container in a 
position of distance / from a center of rotation / M (cm) ] N (cm), theta 0 >theta 2 >theta Q - 

(180andN) x/(piM 2 ) 

The process cartridge according to claim 1 or 2 which comes out and is characterized by a 
certain thing. 

[Claim 4]The process cartridge according to claim 1 or 2 making smaller than an angle of 
repose of a developer an angle of gradient of an inclined plane which established a handle 
crevice in said developer container, and turned [ developer container ] to the upper part in an 
inside of a developer container among inclined planes of said handle crevice. 



http://www4.ipdl.inpit.go^ 3/11/2008 



JP,08-115043,A [CLAIMS] 



Page 2 of 2 



[Claim 5]With said process cartridge, an electrifying means or a cleaning means as a process 
means, The process cartridge according to claim 1 which is what cartridge-izes an electro 
photography photo conductor and a developing means as said image support in one, and 
makes this cartridge removable to an image forming device body. 
[Claim 6]The process cartridge according to claim 1 which is what said process cartridge 
cartridge-izes an electrifying means as a process means and a cleaning means, and an electro 
photography photo conductor and a developing means as said image support in one, and is 
made removable to an image forming device body. 

[Claim 7]The process cartridge according to claim 1 which is what said process cartridge 
cartridge-izes a developing means as a process means, and an electro photography photo 
conductor as said image support in one, and is made removable to an image forming device 
body. 

[Claim 8]An image forming device which is removable in a process cartridge and forms a 
picture in a recording medium, comprising: 
Pivotable image support. 

The 1st bottom that has a developing means which has an agitation member which stirs a 
developer in a developer container which supplies a developer to developer support which 
supplies a developer to said image support, and said developer support from a height, and 
said developer container, and has a larger angle of inclination than an angle of repose of a 
developer for the bottom of said developer container. 

A mounting means which equips with a process cartridge constituted from the 2nd bottom that 
has an angle of inclination smaller than said angle of repose centering on a center of rotation 
of said image support so that vibration is possible. 

A transfer means for transferring an image formed in said image support to a recording 
medium, and a transportation means for conveying a recording medium. 

[Claim 9]Angle-of-inclination theta 2 (degree) of the 2nd bottom of said developer container, 

The image forming device according to claim 8 characterized by having a relation of 
theta Q <theta 2 +alpha when an angle of repose of alpha (degree) and a developer is made into 

theta Q (degree) for an oscillating angle of a process cartridge which vibrates centering on a 

center of rotation of said image support. 

[Claim 10]The image forming device according to claim 8, wherein said image forming device 
is an electro photography copying machine, a laser beam printer, or a facsimile machine. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the process cartridge and image forming device 

for forming the picture which used the developer (henceforth a "toner"). 

[0002] 

[Description of the Prior Art]lmage forming devices, such as a printer, carry out alternative 
exposure to the image support uniformly electrified by the electrifying device, form a latent 
image, develop said latent image with a toner with a development counter, and transfer the 
image by this toner to a recording medium, and perform image recording. If it was in such a 
device, the special serviceman might perform the maintenance of each member and 
inconvenience might be followed on the user. 

[0003]Then, by summarizing said image support, an electrifying means, a developing means, a 
cleaning means, etc. to integral construction, and cartridge-izing them, When a user loads a 
device main frame with said cartridge, the parts replacement of the image support which 
reached supply and the life of the toner is made possible, and what maintained easily is put in 
practical use. 

[0004]lf it is in such a process cartridge, as shown in drawing 10, supply the toner in the toner 
bottle 50 to the developing roller 51 , and supply a toner to the image support 52 which formed 
the latent image via this developing roller 51, but. The bottom of the toner bottle 50 is made to 
incline also in a position higher than the developing roller 51 beyond an angle of repose, the 
toner in the toner bottle 50 falls by the dignity of itself, and he is trying to result to the 
developing roller 51 . An angle of repose means the angle of inclination of the ridgeline of the 
mountain of the toner which can be done on a flat surface, when dropping a toner on a flat 
surface. 

[0005]lf it does in this way, even if it does not provide a special toner feeding member, the 
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toner in the toner bottle 50 is supplied to the developing roller 51, and composition can be 

simplified. 

[0006] 

[Problem(s) to be Solved by the lnvention]However, if it is in the process cartridge of the 
above-mentioned composition, When a toner is full in the toner bottle 50, since all the 
pressures by toner weight are applied to the processing laboratory 53 and a toner is supplied 
to the processing laboratory 53 more than needed, there is a possibility which an about 51- 
developing roller toner condenses that it may become easy to generate what is called packing, 
and poor circulation of a toner may arise. If it is in the density unevenness covering a 
longitudinal direction and the mass cartridge of the developing roller 51 on a picture as the 
result, there are an elevated temperature and a possibility that the white omission (fading) of a 
solid black image may arise under highly humid. This becomes so remarkable that toner 
capacity increases. 

[0007]ln order to prevent this, it is possible to enlarge the turning radius of the agitation 
member 54 in the toner bottle 50, but if it does in this way, the running torque of the agitation 
member 54 will increase and irregularity will arise in a gear rotation pitch. 
[0008]Although the bottom of the toner bottle 50 is made into a position lower than the 
developing roller 51 and having composition which pumps up a toner to the developing roller 
51 by a large-sized toner feeding member is also considered, it obtained, after the composition 
which sends also in this case and rotates a member was needed, the device was complicated 
and load torque also increased with stripes, and the technical problem occurred. 
[0009]The place which this invention solves the above-mentioned conventional technical 
problem, and is made into the purpose, Without newly providing a toner feeding member in a 
toner bottle, the toner pressure concerning toner support is reduced and it is in providing the 
image forming device using the process cartridge which can improve circulation of a toner, and 
said process cartridge. 

[001 0]lt is in providing the image forming device using the process cartridge which can be 
supplied, and said process cartridge, without a toner remaining in a toner bottle. 
[0011] 

[Means for Solving the Problem]Typical composition concerning this invention for attaining the 
above-mentioned purpose, In a removable process cartridge, to an image forming device 
body, pivotable image support, It has a developing means which has an agitation member 
which stirs a toner in a toner bottle which supplies a toner to toner support which supplies a 
toner to said image support, and said toner support from a height, and said toner bottle, It 
becomes considering having constituted from the 1st bottom that has a larger angle of 
inclination than an angle of repose of a toner for the bottom of said toner bottle, and the 2nd 
bottom that has an angle of inclination smaller than said angle of repose as a feature. 
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[0012]lt becomes considering having established a mounting means which equips with said 
process cartridge centering on a center of rotation of said image support so that vibration is 
possible as other typical composition, and having constituted an image forming device as a 
feature. 

[0013]Angle-of-inclination theta 2 (degree) of the 2nd bottom of said toner bottle, When an 

angle of repose of alpha (degree) and a toner is made into theta Q (degree) for an oscillating 

angle of a process cartridge which vibrates centering on a center of rotation of said image 
support, it becomes considering having constituted so that it might have a relation of 
theta Q <theta 2 +alpha as a feature. 

[0014] 

[Function]lf it is in the above-mentioned composition, since the angle of inclination of the 2nd 
bottom of a toner bottle is slightly smaller than an angle of repose, this thing does not have a 
pressure of the toner in a toner bottle in toner support altogether, and circulation of the toner in 
a processing laboratory is improved by mitigation of said pressure. 

[0015]lf a process cartridge vibrates when it equips with said process cartridge and a picture is 
formed in an image forming device, the angle of inclination of said 2nd bottom will become 
larger than an angle of repose with the oscillating angle, and the toner in the 2nd bottom will 
also be supplied to toner support by prudence. For this reason, it is supplied, without a toner 
remaining in a toner bottle. 
[0016] 

[Example]Next, as one example concerning this invention, the image forming device which can 
equip with a process cartridge and said process cartridge is concretely explained with 
reference to drawings. 

[0017][The 1st example] The process cartridge and image forming device which are applied to 
the 1st example with reference to drawing 1 thru/or 5 are explained. Drawing 1 is a 
composition explanatory view of a process cartridge, the composition explanatory view of the 
image forming device with which drawing 2 equipped with said process cartridge, and drawing 
3^are the wearing composition explanatory views of a process cartridge, drawing 4 is a 
combined constitution explanatory view of a cartridge frame body, and drawing 5 is an 
explanatory view of the bottom of a toner bottle. 

[0018]Here, as an order of explanation, the entire configuration of an image forming device 
and a process cartridge is explained first, and the composition of the bottom of the toner bottle 
in a process cartridge is explained below. 

[0019]{Entire configuration} As shown in drawing 2 , this image forming device M irradiates with 
the light figure based on picture information from the optical system 1, and forms a toner image 
in the photo conductor drum which is image support. And synchronizing with formation of said 
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toner image, the recording medium 2 is conveyed from the cassette 3a by the pickup roller 3b 
and the resist roller pair 3d , and the transportation means 3 that consists of 3c2 grade, And in 
the image formation part cartridge-ized as the process cartridge C, By carrying out voltage 
impressing of the toner image formed in said photo conductor drum to the transfer roller 4 as a 
transfer means, it transfers to the recording medium 2 and the recording medium 2 is 
conveyed to the fixing means 5 with the middle discharge roller 3d and the guide plate 3e. 
[0020]This fixing means 5 impresses heat and a pressure to the recording medium 2 which 
consists of the fixing roller 5c having the driving roller 5a and the heater 5b, and is passed, and 
is established in a transfer toner image. And this recording medium 2 is conveyed by 3 f of 
discharge roller pairs, and it constitutes so that it may discharge to the discharge part 6 
through an inverted transportation course. 

[0021 ]On the other hand, the process cartridge C which forms said image formation part. As 
shown in drawing 1 and drawing 2 , the photo conductor drum 7 which has a photosensitive 
layer is rotated, The surface is uniformly charged by the voltage impressing to the charged 
roller 8 which is an electrifying means, the light figure from said optical system 1 is exposed to 
the photo conductor drum 7 via the exposure opening 9, and a latent image is formed, and it 
constitutes so that negatives may be developed by the developing means 10. 
[0022]This developing means 10 stirs the toner in the toner bottle 10a by the toner stirring 
member 10b, and sends it into the processing laboratory 10c. Have provided the developing 
roller 10e and 10 f of developing blades which are the toner support which built in the 
stationary magnet 10d in the processing laboratory 10c, and rotate the developing roller 10e, 
and. The toner layer which gave the frictional electrification electric charge by 10 f of 
developing blades is formed in the surface of the developing roller 10e, and a toner image is 
formed and visible-image-ized by transferring the toner to the photo conductor drum 7 
according to said latent image. And after impressing the voltage of said toner image and 
reverse polarity to the transfer roller 4 and transferring a toner image to the recording medium 
2, It is failed to scratch the toner which remained to the photo conductor drum 7 by the 
cleaning blade 11a, and it dips up with the float sheet 11b, and it constitutes so that the 
cleaning means 1 1 collected to the waste toner reservoir 11c may remove the residual toner 
on the photo conductor drum 7. Each part article of said photo conductor drum 7 grade is 
stored and cartridge-ized in the housing 12 which combined the first frame 12a and the second 
frame 12b, and it is equipped with it removable to the cartridge mounting means provided in 
the device main frame 13. 

[0023]lf the opening and closing member 14 is opened focusing on the axis 14a, as shown in 
drawing 3 (a) and (b), said cartridge mounting means, The cartridge wearing guide member 15 
is attached to the right-and-left medial surface of the opening and closing member 14, and the 
guide part 15a for inserting the process cartridge C in this right-and-left guide member 15 
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counters, and is provided. The process cartridge C is inserted along with this guide part 15a, 
and the image forming device M is equipped with the process cartridge C by closing the 
opening and closing member 14. In this mounting state, the projection (not shown) projected 
from the axis of rotation of the photo conductor drum 7 to the frame exterior enters the crevice 
of the guide part 15a, and is positioned to the image forming device M, and the process 
cartridge C. Centering on the center of rotation of the photo conductor drum 7, a 
circumferencial direction is equipped with some so that rocking (rotation) is possible. 
[0024]Namely, as shown in drawing 4 , the 1st frame 12a and the 2nd frame 12b fit into the 
crevice 12b1 of the 2nd frame 12b the axis 12a1 provided in the longitudinal direction both 
ends of the 1st frame 12a, The developing roller 10e attached to the 1st frame 12a with the 
pressurization spring 17a which attached the coupling member 17 so that this fitting state 
might not separate, and was attached to the coupling member 17 is made to be energized at 
the photo conductor drum 7 side. Although he is trying to fix the axis 12a1 by the side of a gear 
at this time, he is trying for the axis 12a1 by the side of an anti-gear to have ASOBI. For this 
reason, the 1st frame 12a that has the toner bottle 10a can vibrate the process cartridge B to a 
sliding direction in the state of wearing ******. 

[0025]lf the image forming device M is equipped with said process cartridge C, the drum gear 
provided in the longitudinal direction one end of the photo conductor drum 7 will mesh with the 
driving gear of a device main frame, and the transfer of torque will be attained at this drum 7. 
Torque is transmitted to the developing roller 10e and the agitation member 10b from said 
drum gear, and the developing roller 10e and the agitation member 10b rotate with the photo 
conductor drum 7 on the occasion of image formation. 

[0026]ln the time of the agitation member 10b rotating in the gravity direction (lower part of 
drawing 1 ), and the time of rotating upwards against gravity, since a difference arises, on the 
gear which transmits torque to the agitation member 10b, a torque variation produces the 
power in which it is added to the agitation member 10b at this time. In order to absorb this 
torque variation in the process cartridge C, as mentioned above, the circumferencial direction 
is equipped with the process cartridge C rotatable centering on the axis of rotation of the photo 
conductor drum 7, and it carries out both-way vibration with rotation of the agitation member 
10b. 

[0027]lf it is in the process cartridge in this example, Toner fill ration 800 g, the turning radius 
of 20 mm of the agitation member 10b, and in the case of 9.3 rpm of agitating speed, 
amplitude of the vibration is about 1 cm and an oscillation period at a 15-cm position from the 
center of the photo conductor drum 7. It is 6.5 seconds and the oscillating angle alpha at this 
time is about 3 degrees. 

[0028]{Bottom composition which is a toner bottle} The bottom composition of the toner bottle 
10a is explained below. In the state where the image forming device M was equipped with the 
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process cartridge C, as shown in drawing 5 , this toner bottle 10a is in the position whose 
container base is higher than the developing roller 10e, and to the horizon, inclines and is 
constituted. And said angles of inclination differ on the 1st bottom ten a1 near the photo 
conductor drum 7, and the 2nd bottom ten a2 far from the photo conductor drum 7. 
Angle-of-inclination theta 1 of the 1st bottom is larger than angle-of-repose theta Q of a toner, 

and it constitutes angle-of-inclination theta 2 of the 2nd bottom so that it may become an angle 

slightly smaller than said angle-of-repose theta Q . 

[0029]ln this example, it is angle-of-repose theta Q =60 degree of the toner stored to the toner 
bottle 10a, and is set as angle-of-inclination theta.^63 degree of the 1st bottom, and angle-of- 
inclination theta 2 =58 degree of the 2nd bottom. It is set as the distance of x= 15 cm from the 

center of rotation of the photo conductor drum 7 to the boundary point p1 of the 1st bottom and 
the 2nd bottom. 

[0030]As mentioned above, since the angle of inclination of the 2nd bottom ten a2 is made 
smaller than the angle of repose of a toner, as shown in the dashed line F of drawing 5 , the 
pressure of the toner which is on the 2nd bottom ten a2 in the toner bottle 10a when a toner is 
full is applied on the 2nd bottom ten a2. For this reason, the pressure of the toner concerning 
the developing roller 10e serves as only a toner on the 1st bottom ten a1, and is reduced 
substantially. For this reason, circulation of the toner in the processing laboratory 10c is 
promoted, and even if it is a mass toner bottle, a possibility of producing density unevenness 
and fading on the occasion of image formation disappears. 

[0031]Since this bottom ten a1 leans more greatly than an angle of repose, the toner which is 
on the 1st bottom ten a1 on the occasion of image formation falls to the processing laboratory 
10c with prudence, and is supplied to the developing roller 10e. 

[0032]Since the toner on the 2nd bottom ten a2 vibrates [ the process cartridge C ] on the 
occasion of image formation as mentioned above, in order that it may almost move to the 1st 
bottom ten a1 along an inclined plane by the vibration, a toner does not remain substantially on 
the 2nd bottom ten a2. 

[0033]ln order to send certainly the toner on the 2nd bottom ten a2 of angle-of-inclination 
theta 2 (degree) smaller than angle-of-repose theta Q (degree) of a toner into the processing 

laboratory 10c, It is more desirable when it sets up by the relation with oscillating angle [ of the 
process cartridge C at the time of image formation ] alpha (degree) become theta 2 + 

alpha>theta . It is because the toner which has an inclination of the 2nd bottom ten a2 on the 

2nd bottom ten a2 by becoming beyond an angle of repose will also be supplied to the 
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processing laboratory 10c by prudence when the process cartridge C vibrated and inclines if it 
does in this way. 

[0034]At this point, in this example, are angle-of-inclination theta 2 =58 degree of the 2nd 

bottom ten a2, and. It is alpha= 3 degrees in oscillating angle of the process cartridge C, and 
since it becomes theta 2 +alpha(61 degrees) > angle-of-repose theta Q (60 degrees), the toner 

on the 2nd bottom ten a2 is also certainly supplied to the processing laboratory 10c. 
[0035]As for the distance x from the center of rotation of the photo conductor drum 7 to the 
boundary point p1 of the 1st bottom ten a1 and the 2nd bottom ten a2, it is preferred to set to 
about 3 of the distance to the end p2 of the 2nd furthest bottom ten a2 from the center of 
rotation of the photo conductor drum 7 / five to 4/5. 

[0036]Thus, by forming the 1st bottom ten a1 that has a larger angle of inclination than the 
angle of repose of a toner on the bottom of the toner bottle 10a, and the 2nd bottom ten a2 that 
has an angle of inclination smaller than said angle of repose, This toner pressure can be 
reduced to the developing roller 10e, and generating of fading can be prevented. The 
developing roller 10e can be supplied without making a toner remain substantially on the 2nd 
bottom ten a2 by vibration of the process cartridge C produced at the time of image formation. 
[0037][The 2nd example] Next, the process cartridge applied to the 2nd example of this 
invention with reference to drawing 6 thru/or drawing 8 is explained. The member which has 
the same function as the 1st example mentioned above omits the explanation which attaches 
identical codes and overlaps. 

[0038]Although they showed the example made into the plane shape which has a fixed angle 
of inclination, if the 1st bottom ten a1 and the 2nd bottom ten a2 of the toner bottle 10a are in 
the process cartridge C concerning the 2nd example, they constitute the 2nd bottom ten a2 
from the 1st example mentioned above on the predetermined curved surface. 
[0039]That is, as shown in drawing 6 , it is p3 of a container base. Angle-of-inclination theta 1 of 

the 1st bottom ten a1 of the side near the photo conductor drum 7 to a point (distance from the 
center of rotation of the photo conductor drum 7 to p1 point = 8 cm) is angle-of-repose 
theta Q =60 degree and the identical angle of a toner, Angle-of-inclination theta 2 (degree) of the 

2nd bottom ten a2 of a side further than said p1 point, When distance from the center of 
rotation of the photo conductor drum 7 is set to x (cm), it is in the toner bottle 10a. It is in the 
state where it was filled up with an 800-g toner, and is theta 2 =theta Q -2x/15 (1) It has set up 

have a relation of a formula. However, it is x> 8 cm. 

[0040]When the process cartridge C vibrates centering on the axis of rotation of the photo 
conductor drum 7 by image formation by having constituted the bottom of the toner bottle 10a 
as mentioned above at the time of toner full, The moment the toner bottle 10a inclines to the 
lowest, the toner on the 2nd bottom ten a2 stops at said loose inclined bottom face, and 
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reduces the toner pressure to the developing roller 10e. On the other hand, when the toner 
bottle 10a inclines to the top, since the angle of repose of a toner and omitting become same 
and the toner on the 2nd bottom ten a2 also falls to the processing laboratory 10c, the angle of 
inclination of the 2nd bottom ten a2 can be used, without making a toner almost remain in the 
toner bottle 10a. 

[0041]Although the above-mentioned (1) formula considered vibration of the toner bottle 10a 
as a 15-cm position from the center of rotation of the photo conductor drum 7, What is 
necessary is just to choose it arbitrarily, if the distance from said center of rotation is the 
position (for example, position which is separated from the distance of the half of the end p2 of 
the 2nd bottom ten a2 which is most distant from a center of rotation) which separated enough. 

[0042]Toner amount filled up with this 2nd example into the toner bottle 10a Although an 800-g 
example was shown, the vibrating amount of the toner bottle 10a changes with the toner 
amounts with which it is filled up. If the toner amount with which it is filled up generally 
increases, the power in which it is added to the agitation member 10b will become large, and 
the amplitude of the vibration of the process cartridge C will also become large in connection 
with this. 

[0043]For example, it is each about a toner in the toner bottle 10a in the 2nd example. It 
seemed that the amplitude of the toner bottle 10a in the distance of 15 cm was shown in 
drawing 7 from the center of rotation of the photo conductor drum 7 when it is filled up with 
1200g and 400 g of image formation [ 800 g of ] is carried out. 

[0044]The oscillating angle of the process cartridge C is presumed from the size of said 
amplitude, and the constant A as are shown in drawing 8 and indicated to be distance [ from 
the center of rotation of the photo conductor drum 7 ] x (cm) to drawing 7 according to the 
toner amount with which it is filled up, judging from the relation of the angle of inclination theta 
of the bottom of the toner bottle 1 0a is set up. 

[0045]That is, size [ of vibration of the toner bottle 10a in the position of distance / from the 
center of rotation of the toner bottle 10a / M (cm) ] N (cm) is measured. From now on, the 
oscillating angle psi of the toner bottle 10a will be psi(radian) =N/M. Therefore, it becomes psi 
(degree) =(180andN)/(piM). And it is constant A= (distance M from oscillating angle psi / center 
of rotation of a toner bottle to a vibration measurement position). Therefore, it can ask as 

A=psi/M=(1 80andN)/(piM 2 ). 

[0046]As mentioned above, when the constant A is set up be proportional to the size of 
vibration of the process cartridge C, the aforementioned (1) formula is theta 2 =theta Q -A-x It 

can express as (2) types. 

[0047]lf it is in the aforementioned (2) formula and distance [ from the center of rotation of 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 3/11/2008 



JP,08-115043,A [DETAILED DESCRIPTION] 



Page 9 of 1 1 



toner angle-of-repose theta Q (degree) and the photo conductor drum 7 ] x (cm) and the 

constant A are determined, Irrespective of the composition of the developing means 10, such 
as a turning radius of the agitation member 10b, and capacity of the toner bottle 10a, angle-of- 
inclination theta 2 (degree) of the 2nd bottom ten a2 can be determined. 

[0048]Therefore, said angle-of-inclination theta 2 is good to set it as theta 0 >theta 2 >theta Q - 
(180andN) x/(piM 2 ). 

[0049]lf it is in the 2nd example as mentioned above, having set up the angle of inclination of 
the 2nd bottom ten a2 according to the size of vibration of the process cartridge C 
accompanying rotation of the agitation member 10b etc. on the occasion of image formation to 
a sake. The toner which remains on the 2nd bottom ten a2 more effectively than the case of 
the 1st example mentioned above can be decreased. 

[0050]By forming the 2nd bottom ten a2 that has a predetermined angle of inclination as 
mentioned above, it becomes possible to improve conventionally fading seen under high- 
humidity/temperature by the mass cartridge (for example, toner fill ration 800g). 
[0051][The 3rd example] Next, the process cartridge applied to the 3rd example of this 
invention with reference to drawing 9 is explained. The member which has the same function 
as the 1st example mentioned above omits the explanation which attaches identical codes and 
overlaps. 

[0052]The process cartridge C concerning this 3rd example has established the handle crevice 
16 in the upper part of the toner bottle 10a, as shown in drawing 9 . By putting a finger into this 
handle crevice 16, the process cartridge C can be lifted and the image forming device M can 
be equipped easily. 

[0053]lt is better for said handle crevice 16 to make angle theta 3 to the horizon of the inclined 

plane 16a it turned [ inclined plane ] to the upper part in the inside of toner bottle 10a the 
angle-of-repose theta Q (about 60 degrees) grade of a toner, and an angle slightly smaller than 

it, in order to make the process cartridge C easy to grasp with a finger. 
[0054]Therefore, at this example, it is toner capacity. The handle crevice 16 established in the 
800-g toner bottle 10a is established in a position with a distance [ from the center of rotation 
of the photo conductor drum 7 ] of 15 cm, and angle-of-inclination theta g of said inclined plane 

16a is set as 58 degrees. 

[0055]This is a toner. It is abbreviation so that clearly [ vibration / the process cartridge C / the 
amplitude in a position with a distance / from the center of rotation of the photo conductor drum 
7 / of 15 cm ] from drawing 7 , when image formation is carried out using the process cartridge 
C filled 800g. It is 0.5 cm. 

It is because an angle suitable as an angle of inclination at that time is 58 degrees from the 
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graph of drawing 8 . 

[0056]By establishing the above handle crevices 16 in the toner bottle 10a, it becomes 
possible to deal with a mass process cartridge easily. 

[0057][Other Example(s)]The process cartridge B concerning this invention mentioned above 
is suitably [ not only when forming a monochromatic picture as mentioned above, but for the 
cartridge which establishes two or more developing means and forms the picture (for example, 
two color images, three color images, or full color **) of a plural color ] applicable. 
[0058]lt is possible to use the various developing-negatives methods, such as the two- 
ingredient magnetic brush developing-negatives method publicly known also as a developing 
method, the cascade developing-negatives method, the touchdown developing-negatives 
method, and the cloud developing-negatives method. 

[0059]As image support, the following are contained, for example, without being limited to said 
photo conductor drum. As a photo conductor, a photo conductor is used first, and an 
amorphous silicon, amorphous selenium, a zinc oxide, titanium oxide, an organic photo 
conductor (OPC), etc. are contained as a photo conductor. As shape which carries said photo 
conductor, solids of revolution, such as the shape of a drum and belt shape, a sheet shaped, 
etc. are contained, for example. If the thing of the shape of a drum or belt shape is generally 
used, for example, it is in a drum type photo conductor, a photo conductor is performed for 
vacuum evaporation or coating on cylinders, such as an aluminum containing alloy. 
[0060]Although what is called a contact electrification method was used in the 1st example that 
also mentioned the composition of the electrifying means above, Metal shields, such as 
aluminum, are given to the circumference of a three way type of the tungsten wire used from 
the former as other composition, Naturally the composition which moves the positive or 
negative ion produced by impressing high tension to said tungsten wire to the surface of a 
photo conductor drum, and is uniformly charged in the surface of this drum may be used. 
[0061 ]As said electrifying means, things, such as a braid type (electrifying blade), a pad type, a 
block type, a rod type, and a wire type, may be used besides said roller type. 
[0062]A cleaning means may be constituted using a braid, a fur brush, a magnetic brush, etc. 
also as a cleaning method of the toner which remains to a photo conductor drum. 
[0063]With the process cartridge mentioned above, it has [ photo conductor / for example, / as 
image support / electro photography ] a developing means at least. Therefore, as a mode of 
the process cartridge, Besides what cartridge-ized the electrifying means and the cleaning 
means, and image support and a developing means in one like the example mentioned above, 
and was made removable to a device main frame, for example An electrifying means or a 
cleaning means, What cartridge-izes image support and a developing means in one, and 
makes them removable to a device main frame. Image support and a developing means are 
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cartridge-ized in unification, and among device main frames are some etc. which are made 
removable. 

[0064]Although the laser beam printer was illustrated as an image forming device in the 
example mentioned above, naturally it is also possible for it not to be necessary to limit this 
invention to this for example, and to use it for other image forming devices, such as an electro 
photography copying machine, a facsimile machine, or a word processor. 
[0065] 

[Effect of the lnvention]Since this invention was constituted from the 1st bottom that has a 
larger angle of inclination than the angle of repose of a toner for the bottom of a toner bottle, 
and the 2nd bottom that has an angle of inclination smaller than said angle of repose as 
mentioned above, Even if it is in a mass cartridge, this toner pressure can be reduced to a 
development member, and circulation of the toner in a processing laboratory can be improved. 
Thereby, generating of generating of image unevenness, fading, etc. can be prevented. 
[0066]A development member can be supplied without making a toner remain substantially on 
the 2nd bottom by vibration of the process cartridge produced at the time of image formation. If 
the angle of inclination of the 2nd bottom is especially set up in consideration of the oscillating 
angle of a process cartridge, a toner pressure will be reduced, and a toner can be prevented 
from remaining in a toner bottle. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a composition explanatory view of a process cartridge. 

[Drawing 2] lt is a composition explanatory view of the image forming device equipped with a 

process cartridge. 

[ Drawing 3] lt is a wearing composition explanatory view of a process cartridge. 
[Drawing 4]lt is a combined constitution explanatory view of a cartridge frame body. 
[Drawing 5] lt is an explanatory view of the bottom of a toner bottle. 
[Drawing 6] lt is a composition explanatory view of the process cartridge concerning the 
example to which the angle of inclination of the 2nd bottom was changed with the distance 
from the center of rotation of a photo conductor drum. 

[Drawing 7] The amplitude of the process cartridge according to the toner capacity with which it 
is filled up in a toner bottle, and a constant are shown. 

[ Drawing 8]They are a toner amount with which it is filled up, and a graph which shows the 
angle of inclination at the bottom of a toner bottle according to the distance from the center of 
rotation of a photo conductor drum. 

[Drawing 9] lt is a composition explanatory view of the process cartridge which has a handle 
crevice in a toner bottle. 

[Drawing 10] lt is an explanatory view of conventional technology. 
[Description of Notations] 

1 [ - A transfer means, 5 / - Fixing means, ] - An optical system, 2 - A recording medium, 3 - 
- A transportation means, 4 6 [ - An exposure opening, 10 / -- Developing means, ] - A 
discharge part, 7 - A photo conductor drum, 8 - An electrifying means, 9 10a [ - Agitation 
member, ] - A toner bottle, ten a1 -- The 1st bottom, ten a2 The 2nd bottom, 10b 10c [ - A 
developing blade, 11 / -- A cleaning means, 12 / - A cartridge frame body, 13 / -- A device 
main frame, 14 / - An opening and closing member, 15 / - A guide member, 16 / - A handle 
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crevice, 16a / - Inclined plane ] - A processing laboratory, 10d - A magnet, 1 0e - A 
developing roller, 10f 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] 




[Drawing 3] 
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[Drawing 2] 




[Drawing 4] 
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[Drawing 8] 
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[Drawing 10] 
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